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tympanomet ry plays a fundamental role in the identification of middle ear alterations, which are frequent in the population with cleft lip and palate. Aim: do a retrospective analysis of the otoscopy and tympanometric exams of infants with cleft lip and palate who were not operated. retrospective study. Materials and Methods: we analyzed 273 charts from infants with cleft lip and palate whom, from March 1996 to april of 2002 underwent pneumatic otoscopy and tympanometry with a 226 hz probe. Results: We did not find statistical significance in the otoscopic and tympanometric findings considering ears and genders. We observed 84% of alterations in otoscopy (opacification/83.4%, visible fluid in the middle ear /1.5%, the ear drum does not move during inflation /1.8 and retraction/0.7) and 65% in tympanometric curves (B/38%), a/36.5%, as/21%, c/4% and ad/0.5%). Conclusion: female and male infants with cleft lip and palate did not differ as far as otoscopic and tympanometry findings are concerned. all types of tympanometric curves were present, and types a and B were the most frequent ones. Ear drum opacification was the most frequent otoscopic finding. pneumatic otoscopy identified a larger number of alterations when compared to conventional tympanometry.
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INTRODUCTION
Studies have reported that children with craniofacial anomalies, especially those with cleft lip and palate, have a high incidence of middle ear alterations. [1] [2] [3] [4] [5] During decades, tympanometry has been a broadly accepted method to assess middle ear function 6 , as a fast, safe, non-invasive and easy to use procedure.
considering the fundamental role played by tympanometry in the identification of middle ear alterations, which have a high incidence in the population with cleft lip and palate, we thought it was necessary to carry out a retrospective study of tympanometric findings in infants with this congenital malformation in order to help characterize the person's audiologic profile.
the goal of this study is to carry out a retrospective analysis of the results of otoscopic and tympanometric exams in infants with cleft lip and palate that were not operated.
MATERIALS AND METHODS
after proper approval by the Ethics in research committee (protocol # 140/2005uEpcEp), we carried out a retrospective study of 300 medical charts from infants with a unilateral trans-foramen cleft in the left incisive tooth 7 , chosen randomly, which tympanometric and otoscopy evaluations were carried out from March, 1996 to april of 2002. all the infants included in this study did not present any genetic syndrome associated, nor had been submitted to any repair surgery either for malformation and/or otological. this study was carried out in 2005.
from the medical charts we studied data associated with gender, surgical condition, results from tympanometric and otoscopic exams and patient's age at the time of the exams.
for the tympanometry, we used the grason Stadler Middle Ear analyzer version 2 impedanciometer. the immittance tone frequency was of 226hz (conventional). the tympanometric measures were automatically carried out by the equipment at a speed of 50 deca-pascals per second (dapa/s). the type of tympanometric curve followed the classification proposed. 8 for the pneumatic otoscopic exams, we used the heine otoscope (Diagnostik-otoskope K 100).
the exams (tympanometric and otoscopic) were carried out one day before the lip surgery.
the otoscopic findings were classified in: without alteration, when through the otoscopy we saw an intact tympanic membrane (intact, translucid and mobile during inflation); and with alteration, when there was fluid in the middle ear, opacification, retraction and immobility of tympanic membrane during inflation.
tympanometric curves were classified in normal and altered. it was normal when the a-curve was obtained, and altered for the other types found (B, c, as and ad).
the data obtained was organized in tables to facilitate analysis and presentation. We used the chi-squared statistical treatment for the data. the significance level adopted was 1% (p < 0.01).
RESULTS
the random choice of medical charts showed that 27 infants had already been submitted to some surgical procedure and were taken off the study, thus making up a study group of 273 infants (546 ears), being that 161 (59%) were males and 112 (41%) were females.
the age of the infants at the time of the exams varied between 3 and 5 months. tables 1 and 2 showed the distribution of otoscopic findings and tympanometric curves, according to gender and ear, respectively. table 3 shows the distribution and percentage of classification of such findings.
the statistical study did not show significant statistical difference between the genders (p=0.13763) and ears (p=0.58783) for otoscopic findings, as well as for tympanometric curves (p=0.45534) and (p=0.52375), respectively. 
DISCUSSION
the results from this study show that tympanic membrane opacification, with or without other alterations, had the higher incidence (83.4%) in the population with cleft lip and palate that we studied. Such otoscopic finding was also noticed in other papers published in the literature.
3,5,9,10 usually, its presence is the result of a thickness in the tympanic membrane, the presence of effusion, or both.
11
Melker and harris et al. studied and support the usefulness of pneumatic otoscopy as a low cost and adequate diagnostic tool able to predict the presence of fluid (effusion) in the middle ear, and ear drum position 12 and mobility are considered the most important diagnostic indicators.
12-15 takahashi et al. report that, in general, when the middle ear is filled with air, the ear drum moves in response to pressure produced by the pneumatic otoscopy in the external acoustic meatus, and it does not move when there is fluid present there. 16 When the ear drum does not move during inflation, with or without visible fluid, opacification and ear drum retraction, was present in 1.8% of the ears in the population sampled for this study.
in eighty-seven ears (16%) of this present study, no alteration was determined by otoscopy, which can reflect lack of middle ear effusion.
in regards of tympanometric exams, 38% (209 ears) of type-B tympanometric curves were identified by tympanometry with a low frequency probe in the present study with infants from three to five months of age with cleft lip and palate and who were not operated. this type of tympanogram is a strong evidence of otitis media with effusion 13 and is strongly associated with age, characterized by a high occurrence in the first six months of life. 17 younger children have a higher risk of developing otitis media with effusion, because the Eustachian tube is in a more horizontal position when compared to older children, which makes it difficult to drain this fluid in the middle ear. 18 paradise and Bluestone, studied 138 infants (zero to 20 months of age) with cleft palate, showing that all had otitis media in their first three months of life. 19 Broen et al. noticed normal middle ear function in few children with this non-repaired congenital abnormality. 20 andrews et al. also identified a type-B curve in 83% of 40 infants with 3 months of age who had cleft palate, however using tympanograms obtained from a high frequency probe. 21 however, type-a tympanograms, indicating normal middle ear function were also found in 36.5% of the population sampled in the present investigation. an incidence of 64.1% of type-a tympanometric curve was reported by namyslowski and Kubik in a study carried out with 85 children with cleft palate, using tympanometry with the 226hz probe. 22 We stress that studies by Balkany et al., hunter and Margolis and Baldwin have reported normal tympanograms obtained with the 226hz probe, in the confirmed setting of middle ear pathology.
23-25 abnormal tympanometric results, using multifrequency evaluation, were obtained in ears that previously had the type a tympanometric pattern with low frequency probe. 13, 22 type as is a curve that presents a reduced maximum compliance peak, seen in middle ears with some fluid or with ossicle fixation, which partially reduces mobility 26 , present in 21% of the population sampled in this study.
Seen in only 4% of the infants in our sample, the type-c tympanometric curve, not usually found in patients with cleft lip and palate 3 , show a highly negative pressure in the middle ear, and may indicate a transition from a normal ear and an ear filled with fluid. 27 harris et al. proved that the types as and c tympanogram curves may be associated with normal middle ear function, as well as the presence of fluid. they also reported that some children with normal low frequency tympanograms had abnormal results found by the multifrequency probe, resulting from monomeric tympanic membranes or mechanical disorders in the middle ear. 13 a low incidence (0.5%) of the type ad tympanometric curve was seen in our study. in the literature surveyed, this type of alteration was not reported in infants with cleft palate and lip.
looking at table 3, one can see a similar behavior for otoscopic findings and tympanometric curves, thus indicating an increase in alterations when compared to the normal cases. however, a greater percentage of altered otoscopic findings (84%) was identified by the pneumatic otoscopy when compared to those with alterations in tympanometric curves (65%) obtained by tympanometry with the 226hz probe. When we studied this higher frequency of alterations in the pneumatic otoscopy, one considered that the otoscopy-tympanometry relation is not very uniform for children below six months of life. 28 Moreover, in the present investigation, there may have been some false negative results associated with the tympanograms, because a recent study 25 reports tympanometries not being proper when used in low frequency in infants before 5 months of age, because it can produce wrong results. 21, 25 tympanometries with high frequency probe is stressed, because it is better able to discriminate ears with and without otitis media with effusion in infants 29, 30 and provide more detailed information on the middle ear acoustic and mechanical status. 13 it is important to highlight that for the tympanometric findings obtained in this study, we used conventional tympanometry, in other words, a low frequency probe (226hz). thus, it is highly important to continue this study by making a comparative analysis using the multifrequency probe for tympanometry, to help characterize the audiologic profile of the population sampled, thus contributing to identify the most effective method to be used in the auditory evaluation of infants with cleft lip and palate in their first years of life.
CONCLUSION
Male and female infants with cleft lip and palate were not different in their tympanometric curves, or in their otoscopic findings. all types of tympanometric curves were present, and type a was the most frequently found. tympanic membrane opacification was the most frequent otoscopic finding. pneumatic otoscopy identified a greater number of alterations when compared to conventional tympanometry.
